Application of Geographic Information System to Power Distribution System Analysis  by Kakumoto, Yusuke et al.
1876-6102 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CPESE 2016
doi: 10.1016/j.egypro.2016.10.189 
 Energy Procedia  100 ( 2016 )  360 – 365 
ScienceDirect
3rd International Conference on Power and Energy Systems Engineering, CPESE 2016, 8-12 
September 2016, Kitakyushu, Japan 
Application of Geographic Information System to Power 
Distribution System Analysis 
Yusuke Kakumotoa,*, Yuki Koyamatsua, Atsushi Shiotaa,b, Yaser Qudaiha, Yasunori 
Mitania
aDept. Electrical and Electronic Eng, Kyushu Institute of Technology, 1-1 Sensuicho Tobata-ku Kitakyushu Fukuoka 804-8550, Japan
bDept. Information Technology Promotion at the General Affairs Bureau ,City of Kitakyushu, 1-1 Ootemachi Kokurakita-ku Kitakyushu Fukuoka 
803-8501, Japan 
Abstract 
This paper presents a new application of Geographic Information System (GIS) in the field of electric power engineering. GIS 
can analyze and visualize information related to Geography. Recently photovoltaic (PV) generation is introduced in the power 
system day by day for the needs of clean energy. If it is installed in large quantities, voltage variation occurs with a risk of
worsening electric power quality. In this context the limit of introducing PV in the power system should be correctly grasped. 
This research focuses on distribution system with large amount of PV. In order to grasp the limit of introducing PV in the 
distribution system, PV generation should be evaluated correctly and analyze the state of the distribution system. Although PV 
generation is proportional to solar radiation, the amount of solar radiation is affected by the shadow of the building, the angle, 
and the direction. Therefore, it is difficult to grasp solar radiation falling on the PV panels accurately and calculate PV generation. 
GIS can solve the problem. GIS can model actual townscape and analyze the amount of solar radiation. By executing solar 
radiation analysis to the modeled townscape, the amount of solar radiation on any places in the town can be evaluated. Using the
result of the analysis, PV generation installed on any places in the town can be estimated and more proper distribution system 
analysis can be performed than conventional analysis.  
© 2016 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
In Japan, there is a great demand of renewable energy triggered by the suspension of nuclear power plants after 
Great East Japan Earthquake in 2011. Highly expected renewable energies in the world are solar power and wind 
power. Solar power has high potential. If the whole area of Gobi Desert is covered with solar cells, all energy 
consumed in the world can be provided [1]. But photovoltaic can’t produce energy constantly because it depends on 
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Fig.9. The result of distribution system analysis
5. Conclusion 
This paper introduces an example of GIS application to electric power engineering field. Calculation method for 
PV power generation considering shadow effect is developed using solar radiation analysis tool in GIS. This 
calculation can be applied not only for power distribution system analysis but also for estimation of expected PV 
generation. To evaluate and manage the influence of large scale PV introduction in a power distribution system, the 
developed methods can monitor the dynamic behavior and steady state of distribution system and grasp the PV 
introduction limit in the system. This paper gives a solution for the best utilization of PV systems. 
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